This study examined the psychometric properties of the French version of the reactive-proactive aggression questionnaire (RPQ). A total of 124 adolescents from the general population and 134 institutionalised adolescents completed the French version of the RPQ, along with other measures of externalising behaviours (aggression and delinquency), psychopathic traits and impulsivity. A confirmatory factor analysis supports the two-factor structure, namely proactive and reactive. Good internal consistency in both samples was observed. The construct validity was adequate with correlations between (1) both forms of aggression and externalising behaviours, (2) reactive aggression and impulsivity, and (3) proactive aggression and psychopathic traits. Moreover, the institutionalised group reported higher proactive and reactive aggression compared with the community one whereas boys reported higher proactive aggression than girls. The French version of the RPQ had adequate psychometric properties indicating its validity and utility.
Introduction
Aggressive behaviour during adolescence has been reported to be an important risk factor for negative outcomes such as delinquency [1, 2] . Much effort has been invested in the identification of psychological mechanisms that might underline aggressive behaviours and therefore be targeted by prevention or intervention.
One important step in the understanding of aggression referred to the conception of aggression of Raine and colleagues [3] , which distinguishes between reactive (in response to provocation and frustration) and proactive (goal-oriented behaviour designated to achieve an aim beyond physical violence) forms of aggression. In particular, reactive aggression has generally been associated with negative emotions, such as anger or feelings of animosity, is aimed at causing harm to others, and involves impulsivity and immediacy [4] . On the other hand, proactive aggression has been characterised as a planned, instrumental type of behaviour and is implemented in order to reach a personal goal or other types of benefits [5, 6] . The aetiology, development and psychological difficulties related to these different forms of aggressive behaviours diverged (e.g., [7] [8] [9] [10] ). Indeed, reactive aggression has been related to negative outcomes such as social maladjustment, peer rejection, impulsivity or internalising problems [11] . In contrast, proactively aggressive children may feel more self-confident, are viewed by others as leaders [12, 13] , but are more prone to present delinquent and disruptive behaviours (e.g., [5] ).
In order to assess both dimensions of aggression, Raine and colleagues [3] developed the reactive and proactive aggression questionnaire (RPQ), a 23-item self-report questionnaire composed of a reactive aggression dimension and a proactive aggression dimension. Up to now, the RPQ has demonstrated satisfactory psychometric properties (i.e., factorial structure, internal consistency, construct validity) in several studies using the original English version [3] , or translations into Dutch, Italian, Portuguese or Turkish [14] [15] [16] [17] [18] [19] . Moreover, Cima et al. [14] observed different relationships between the two forms of aggression and impulsivity (more strongly related to the reactive form of aggression) and psychopathic traits (more strongly related to the proactive form of aggression). Additionally, non-offender participants scored significantly lower than offender participants [14] . Boys reported higher proactive aggression but comparable reactive aggression compared with girls [16] .
To our knowledge, there has been no assessment of the psychometric properties of the RPQ in French-speaking adolescents. Therefore, this study aimed at assessing the psychometric properties (i.e., factorial structure, reliability and construct validity) of the French-version of the RPQ. 
Methods

Study groups
Both groups were recruited in the French-speaking part of Switzerland and were assessed during the same period of time (between December 2010 and April 2013).
Institutionalised sample
A total of 135 institutionalised adolescents (25% girls and 75% boys) were recruited from two forensic facilities (n = 75), two boarding schools (n = 47) accommodating adolescents with behavioural and/or learning difficulties, and one public school's special class for adolescents with behavioural and/or learning difficulties (n = 12). Mean age was 14.96 years (standard deviation [SD] 1.16). Based on father's and mother's jobs, socioeconomic status (SES) was determined. Low SES applied to 36% of this sample, 34% came from middle SES families and 30% from high SES families.
Community sample
A total of 124 adolescents from the general population, with a mean age of 14.52 years (SD 0.95), including 46.7% girls, were recruited from seven classes coming from two public schools. SES was not formally assessed for this sample.
The community sample was younger (t(249) = 3.27, p <0.001) and included more girls (χ 2 (1) = 12.55, p <0.001) compared with the institutionalised group.
Measures
All questionnaires used are self-report measures.
Reactive and proactive aggression was assessed with the RPQ [3] , which comprises two specific scales: the reactive aggression scale and the proactive aggression scale. The reactive aggression scale is composed of 11 items such as "Hit others to defend yourself", and the proactive aggression scale is composed of 12 items such as "Used force to get money or things from others." Each item was rated on a three-point Likert scale (0 = "never" to 2 = "often"), assessing the extent to which the participants engage in the two forms of aggression. The questionnaire was translated in accordance with cross-cultural research guidelines [20] : the English-version items were translated into French by a culturally informed native French speaker fluent in English and then the resulting items where translated back into English by a native English speaker fluent in French. The two translators then discussed and resolved any differences from the original items.
Externalising behaviours were assessed using the externalising scale of the French version of Youth Self-Report (YSR) version of the Child Behaviour Checklist [21, 22] . This questionnaire lists 113 specific problems commonly found in children and adolescents, and consists of two scales that reflect externalising and internalising problems. In the present study, we used only the externalising scale, which includes aggressive behaviour and delinquent behaviour subscales. For instance, aggressive behaviour is assessed by items such as "Fights often" whereas delinquent behaviours is assessed by items such as "Lie or cheat". Items are scored from 0 = "not true" to 2 = "often true", rated over the last 12 months. Good reliability and validity have been demonstrated [23] , as well as acceptable test-retest reliability and construct validity [21] . In the present study, the aggression scale and delinquent scale showed good internal consistencies with Cronbach's alphas of 0.85 and 0.84, respectively.
Psychopathic traits were assessed with the Youth Psychopathic Traits Inventory (YPI) [24] , a 50-item self-report questionnaire. To reduce the influence of social desirability on responses and to facilitate endorsement, the YPI describes feelings and opinions as competences, rather than deficiencies. The YPI measures three core dimensions of psychopathy: (1) interpersonal (dishonesty, lying and manipulation, for instance: "I can convince others to almost all things"), (2) affective (callous-unemotional traits; for instance: "I feel calm when others are frightened") and (3) lifestyle (impulsivity and irresponsibility; for instance: "I probably have missed school or work more than others").
Participants were asked to estimate the degree to which each individual item applied to them, using a four-point Likert scale ranging from 1 = "does not apply at all" to 4 = "applies very well".
The YPI has shown good psychometric properties for the original English version [25] as well as for the French translation used in the current study [26, 27] . The Cronbach's alphas in the current sample are: interpersonal 0.91; affective 0.83; lifestyle 0.87.
Procedures
The procedures were approved by the local Ethics Committee for research on humans.
Procedures in the institutionalised sample
Agreement was obtained from the directors of the institutions (forensic or boarding) prior to the beginning of the study. Written informed consent was obtained from the adolescents and their legal guardians (parents and/or judge) after the research had been presented and the confidentiality of responses and freedom to withdraw from the study at any time without consequences guaranteed. The adolescents completed the questionnaires during an individual session with a research psychologist. Data collection, including a number of other measures not reported here, lasted around 5 hours (for other results, see e.g., [28] [29] [30] [31] [32] ).
Procedures in the community sample
Formal agreements from the school principals and informed consent from each student and his/her parents were obtained prior to the beginning of the procedure. Confidentiality of the data was guaranteed. Students willing to participate completed the questionnaires, individually and anonymously, within two class periods of 45 minutes under the supervision of trained psychologists.
Data analysis
Data analyses followed the COnsensus-based Standards for the selection of health Measurement InstrumeNts (COSMIN) guidelines [33] . The data were analysed with SPSS v.21 and Mplus v.7.11. Missing data were taken into account using a pairwise procedure. First, the factor structure of the data was tested by computing two confirmatory factor analyses. Specifically, the goodness-of-fit of two models were compared: a one-factor model consisting of a total score and the two-factor model (reactive and proactive factors) proposed by the developers of the RPQ. The goodness-of-fit of the solution was assessed by computing different indices: the comparative fit index, (CFI), the Tucker-Lewis index (TLI), the standardised root mean square residual (SRMR), the root mean square error of approximation (RMSEA) and the Akaike information criterion (AIC). To have a good fit of our models regarding the observed data, CFI and TLI values were expected to be around 0.90 and SRMR and RSMEA below 0.08 [34, 35] . A smaller AIC indicates a better approximation of the data in the model. A difference chi-square test [36] was computed to assess the differences between both models (onefactor vs two-factor). Then the reliability of the scales were assessed with Cronbach's alpha. Afterwards the construct validity of the reactive and proactive scales was assessed by computing their correlations with the YSR subscales (aggression delinquency) using Spearman's rho (as proactive RPQ did not follow a Gaussian-like distribution). As both RPQ scales were highly correlated (ρ(111) = 0.71, p <0.001) and thus shared a great part of common variance, we computed the unstandardised residuals from regression analyses (reactive RPQ regressed on proactive PRQ and conversely). Then, Spearman's rhos were computed between RPQ scales residuals and YPI scales. This procedure has been adopted in previous studies (e.g., 14]) testing the construct validity of the RPQ. Finally, we used Mann-Whitney tests to compare the scores of the institutionalised sample with those of the community one. As these two samples differed in terms of gender and age, we computed multivariate analyses of covariance (MANCOVA) to confirm the results of the Mann-Whitney tests. Finally, gender comparisons on the reactive and proactive RPQ were investigated solely in the community group, using nonparametric Mann-Whitney tests, owing to the low representation of girls in the institutionalised sample. Table 1 presents the results of the confirmatory factor analyses.
Results
Confirmatory factor analysis
The goodness-of-fit indices were better for the two-factor model than for the one-factor model. A difference chisquare test [36] indicated that the two-factor model fitted the data significantly better than the one-factor model (p <0.001). All indices fell in their expected range and indicated a very good fit of the two-factor solutions. Figure  1 illustrates the detailed results of the two-factor solution. The sample size for these analyses was 234 and indices were estimates with a maximum likelihood procedure.
Internal consistency
The internal consistency of both scales was computed on the complete sample (combining the institutionalised and community samples) using Cronbach's alpha, as well as separately for both samples. On the entire sample, results revealed good internal consistency with α = 0.84 (n = 229) for the reactive RPQ and α = 0.89 (n = 228) for the proactive RPQ. For the institutionalised sample the Cronbach's alphas were 0.87 (n = 107) for the reactive RPQ and 0.90 (n = 108) for the proactive RPQ, whereas for the community sample they were 0.76 (n = 122) and 0.74 (n = 120) for the reactive and proactive RPQ, respectively.
Construct validity
Correlations
In the institutionalised sample, the reactive and proactive RPQ correlated positively and significantly with the aggression YSR (with the reactive RPQ: ρ(107) = 0.64, p <0.001; with the proactive RPQ: ρ(107) = 0.64, p <0.001) and delinquent scale of the YSR (with reactive RPQ: ρ(107) = 0.55, p <0.001; with proactive RPQ: ρ(107) = 0.59, p <0.001). The unstandardised residuals of the reac- 
Group differences.
The institutionalised sample (n = 111) showed significantly higher scores than the community sample (n = 123) on the reactive RPQ (z = 4.50, p <0.001) and the proactive PRQ (z = 4.62, p <0.001). Controlling for differences between these samples on age and gender within a MANCO-VA confirmed the differences on the reactive RPQ (F(1, 224) = 25.31, p <0.001) and proactive RPQ (F(1, 224) = 33.42, p <0.001).
Gender differences were also observed in the community sample: boys reported significantly (z = −5.78, p <0.001) more proactive RPQ (mean 0.21, SD 0.17, n = 63) than girls (mean 0.06, SD 0.14, n = 56), whereas no significant gender differences (z = −1.47, n.s.) were found on the reactive RPQ (girls: mean 0.59, SD 0.31, n = 63; boys: mean 0.67, SD 0.30, n = 56). No gender differences were observed in the institutionalised sample either for proactive RPQ (girls: mean 0.33, SD 0.43, n = 30; boys: mean 0.44, SD = 0.42, n = 80; z = −1.65, n.s.) or reactive RPQ (girls: mean 1.00, SD 0.53, n = 30; boys: mean 0.87, SD = 0.43, n = 80; z = −1.00, n.s.).
Discussion
The present study examined the psychometric properties of the RPQ. The confirmatory factor analysis confirmed the same two-factor structure as in the original version of the RPQ [3] , as well as in previous translations [14] [15] [16] [17] [18] [19] .
With regard to the internal consistency, Cronbach's alpha values suggested adequate reliability of the RPQ scales. Moreover, the construct validity of the reactive and proactive dimensions were supported by the current results: both aggression scales showed moderate to high significant positive correlations with the aggression and delinquency scales of the YSR, and discriminated between institutionalised and community adolescents. In contrast, each specific aggression scale correlated with different constructs (impulsivity for reactive aggression and callous-unemotional traits for proactive aggression), and boys scored higher than girls on proactive aggression only.
Results highlighted the usefulness of the RPQ in discriminating between institutionalised and community samples as well as between genders, as previously observed [14] . The co-occurrence of aggressive behaviours and delinquent behaviour, as observed also in the current study, is well-established [21, 37] . As previously observed [16] , boys reported higher proactive (but not reactive) forms of aggression than girls. Reactive aggression can be viewed as a quasi-normative behaviour indicating an adaptive reaction in certain circumstances. Indeed, adolescence is a period of life that is characterised by significant brain development in regions underpinning processes relevant to reactive aggression, such as threat evaluation and self-con-trol [38] . Some studies have examined the overlap between reactive aggression and anxious behaviours and found that both issues are often associated [39] . Indeed, some research has shown that the conceptualisation of anxiety and aggression can be seen as components of the larger fightor-flight system, which describes the body's normal physiological response to threatening stimuli in the environment [40] . This response of the body when in a perceived threatening situation might lead to reactive aggression. Therefore, the lack of gender differences on the reactive dimension of aggression was expected. In contrast, proactive aggression represents a pathological form of aggression [3] and it has already been demonstrated that rates of proactive aggression are higher in boys than in girls during adolescence, probably because of their increasing physical advantage [16] .
This study showed that the French version of the RPQ possesses appropriate psychometric properties. This instrument is an important tool as reactive aggression was found to be associated with adolescent-onset forms of depression that persist into adulthood, as well as with alcohol and substance use in adulthood [41] , whereas proactive aggression was linked with increased levels of antisocial behaviour and adult psychopathic features [42] .
Limitations
The size of our two groups was moderate, which did not allow the stability of the factor structure to be tested across more narrowly defined groups differing in age, gender or risk status. The replication of the superiority of the twofactor model over the one-factor one is warranted in larger community and clinical samples. Our study design was cross-sectional and longitudinal studies would be useful to assess the stability of the RPQ scales (i.e., test-retest). SES was not formally assess in the community samples and therefore might have influence the between-sample analyses. The testing procedure between the samples (i.e., individual sessions vs class sessions), which may have impacted the responses of the individuals.
Conclusions
The present study provides evidence of appropriate psychometrics properties of the French-version of the RPQ. Thus, the French RPQ is a useful tool to assess proactive and reactive aggression in clinical practice, as well as in research studies in the French-speaking community.
